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ABSTRACT 

Evaluation of the dynamic elastic-plastic toughness properties of very tough structural steels is an 
expensive and complicated activity. For military purposes, the dynamic tear test and explosion bulge 
test have been used in the absence of a simple dynamic elastic-plastic toughness test. DREA has 
developed a simplified multiple specimen method of determining Jrcb which uses a standard drop, 
tower without instrumentation. A blunting resis.tance CUrVe is generated, typically from blunting up to 
complete fracture, by impacting specimens using progressively larger weights and small changes in 
drop height. The lack of need for instrumentation puts the use of this test into the fmancial ·range of 
many more organisations. 

Specific test results will be given for HY 80 welds, prepared at DRA Dunfennline, tested at -5°C. 

INTRODUCTION 

The Materials Group at DREA have been developing a test method to determine the dynamic elastic
plastic fracture toughness of materials used in naval applications. The ideal test method would 
incorporate the following features: 

• inexpensive 
• simple to perform 
• little interpretation of data required to generate the toughness value 
• test specimens sized to be structurally relevant 
• test easily performed at low temperatures 

These features would make it possible for the test to be performed at a larger number of facilities and 
make the test useful as a quality control test. 

The elastic-plastic conditions in which the test method is to apply are defmed by the central portion of 
the materials transition curve as shown in Figure 1. At the lower portion of the curve, the materials 
behaviour can be described by linear-elastic fracture mechanics using a parameter such as K. The 
upper portion of the curve is dominated by plasticity where failure occurs by plastic collapse and 
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toughness can be described by k (flow stress in shear). The central portion of the curve defmes the 
temperature range where elastic-plastic toughness parameters are useful in describing the material 
behaviour and a toughness parameter such as the J integral can be applied. 
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